Organophosphate agents induce plasma hypertriglyceridemia in mouse via single or dual inhibition of the endocannabinoid hydrolyzing enzyme(s).
Diverse serine hydrolases including endocannabinoid metabolizing enzymes fatty acid amide hydrolase (FAAH) and monoacylglycerol lipase (MAGL) have been suggested as secondary targets for organophosphate (OP) agents to exert adverse toxic effects such as lipid homeostasis disruption. The goal of this investigation is to verify that a major OP insecticide fenitrothion (FNT) induces plasma hypertriglyceridemia through the inhibition of FAAH and/or MAGL in comparison with that elicited by isopropyl dodecylfluorophosphonate (IDFP), a potent FAAH/MAGL inhibitor. Fasted mice were treated intraperitoneally with FNT or IDFP and were subsequently sacrificed for evaluations of plasma triglyceride (TG) levels and liver FAAH/MAGL activities. Plasma TG levels were significantly enhanced by the FNT or IDFP treatment (1.7- or 4.8-fold, respectively) compared with that of vehicle control. The IDFP exposure reduced the liver FAAH and MAGL activities, whereas the FNT exposure led to the preferential FAAH inhibition. The brain acetylcholinesterase was almost unaffected by the FNT or IDFP treatment, thus leading to no neurotoxic sign. Intriguingly, the TG elevations were averted by concomitant administration with the cannabinoid receptor antagonist AM251. The present findings suggest that OP agents induce plasma hypertriglyceridemia in mouse through single or dual inhibition of FAAH or/and MAGL, apparently leading to overstimulation of cannabinoid signal regulating energy metabolism.